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(57) Abstract: A method for a surface treatment of a metal material, which comprises subjecting a metal material such as an Fe 

alloy, a Ni alloy and an Al alloy to a heat treatment in the presence of an amino-based resin such as a melamine- formaldehyde resin, 
^ The amino-based resin can be caused to be present with the metal material by a method wherein the resin is applied on the surface of 

the metal material, directly or via a solvent such as water, or wherein the amino-based resin is placed in a container, and the container 
1^ and the metal material are placed in a heat treatment furnace. The above heat treatment allows a passivated fihn to disappear from the 
f-*^ metal material. Further, a subsequent elevation of temperature and the supply a nitriding gas allows the performance of a nitriding 

treatment being several times more effective than a conventional treatment, and a subsequent supply of a carburizing agent allows 

the performance of a carburizing treatment. 



^(57)^^: ^^5>7t>;UVU>t»flilf(7)T5y^«fli<Z)S^TfC, F e N i A I ^*tp<Z)*JS*tfC 

O ^tizitm^x, T^ymmm^m-^iz^sL 



wo 2005/075705 Al llllllllllllllllllllllllllllllllllllllllllllllli 



(81) m^m (m7s^(Dts:i'^fSi^j . ±x (Dmmomi^mnf)^ 

RTt^;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ti^si r«^<z)^cl^Ky . ±x<Dmm<Dmmmi 

35^^ pTt^;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL — ^ v T (AM, AZ, 



BY, KG, KZ, MD, RU, TJ, TM), B — U-y/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
EE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

— iiiSi@s$Eft» 



wo 2005/075705 



PCT/JP2005/001862 



1 

m B ^ 

5 ^mmf 

15 ^^hiz^-Dx^mmz^mL'T^imitm^Bt^^^mmm^m^'r^bo ^(D^fm 

25 5-263278 7 - 5 4 1 2 3 -^^fgt^^tl^Wl^^ 

nrVi^o b;0^L.;^j;7^^^e.> #r?fl¥ 5 - 2 6 3 2 7 8 ^^|glBm®;^?i"ett> y — 

:i7^fjfM(Dff^fct^-r^iii;e/^^fflilTab^o — #M¥7 - 5 4 1 2 3^^#iB 



wo 2005/075705 PCT/JP2005/001862 

2 

Wxk^2- 2 9 4 5^^^lB«co:i^^4J;iti. C r i 

15 mzmt)B'ir^mK-:^mmzm^'r^z^-^tnjm'c^v. ^^r^mmT 

® S'J ® S it ^ ;^cJ:^S# ©figj^ ^ §15 ^ -T? fRj_L $ i± ^ <h ;^>^^ RJt^~r 

25 Tcfe^T^ 



wo 2005/075705 PCT/JP2005/001862 

3 

ppmi«^T^D> ^Td. m:ff7.mmmizmmizmmii^m:ff::^\z^m'r^(D 

-^nrc^mu\zitvxm^^m&:^zsm^(D±^f3:m'(tm^^'r^n^(D^mu^ 
vv^. z.tnz^r)m.^2^^:fyi^cm<rj:^(Dx. ^mmm^mi-^miz^^^T^ z. 



wo 2005/075705 PCT/JP2005/001862 

4 

i 

ts:^^^WTxmmm-^m-^rir^^muizit\^xmm.T^^m±-r^o mm:^^ 

15 ^mM(Dmm^\^±-^^^z.hf)^uimx^^o 

z.(Dj;^oiz. :^mmiz^mt. r^y^mm(D:^^TizmMm^ff^t.\^^om 

a © ^ l:: T > ^: :n T X 4=' R X X ^ ^ m a $ i± n J; i o 

mmmcomzm^'\^:^':^^^m-^'it^j^o\zvx^^\^^o ^lom^. ^ 
25 mMizMi.xs:^mm^m-rz.h-^tx^^o 



wo 2005/075705 PCT/JP2005/001862 

5 

5 c r U(Dmimmzm-f^^h^mm^^Tmm(D^^mwi^^M (mm4 o o 
5 m) T^^o 

N i 1 5 c ruizm^-^nrcih^mm^^-ryt^mmm^M (mm4 oom -z? 

15 bT^-TH^Tr^^o 



:inzj;:'Dxm^miz^^'r^o 



wo 2005/075705 



PCT/JP2005/001862 



10 



6 

1 

tl^%<D^Uti:M^. 3 ON i 1 5C r ^^^i^fB$n§l^^:bi0§X— A— T P 
'i-^^^Tj:^j:.>i^>AJl^':f^Wi^ir^^^7^}^'V^^. 75Nil5Cr# 



(Dr ^ ^ ^m'm t\'X. r^jm (-nhj ^:J^^;^AT;^^t:F^:s 



(1) \z^-^n^:^^^>mm. mi&^ (2) t^^^n^ 



Jig. mm 



tSit^ (1) 



15 



NHCH 
I 

N 



NHCH 
I 

N 



CH2NH 



^NHCHjNH ^ 



NHCH. 



n 



(2) 




wo 2005/075705 

mm^ (3) 



7 



PCT/JP2005/001862 



NHCNHCH: 



II 



O Jn 



\zm^mM^mmmm-^^ lv^o mit)TmmmiFmiz^ d . ^^^^^ od^® 



wo 2005/075705 PCT/JP2005/001862 

8 

■4 

^if^mm m ^mu(Dmm fe cfc mpl «\ e o o °c t 2 . 5 pt Psi^iif 



wo 2005/075705 PCT/JP2005/001862 

9 

n^^x\~i^mu(Dm&^mm'd^^p^mzt)rc^i:m±-^'^^ z. lt^^x^^ z. 
^urir^^^ (EPMA) xmmm^oF e^^(Dmm^not.. m.mfs. 

3 0 N i 1 5 c vMf)^^f^^:r-yiyyn)Vy^(D^m\z^itmM^Wt\z 

ft.. m2\zm'r^t)\z. ih^mmuM.-^'uxmf^'^n^cD^x^r^. ^om^ 

m\z^-^x. m\z^'r^o\z. it'^mm^x.>i>yn}v^(Dm:m^mz^r:i'D 

mi omz^-Rz^. mtmMi)mmn.^mu . mx\-^. 7 sn i 15c 
rMx^-ox^. m—^^(DmMm.xm^m5 [jLm(Di\:,^mm^%^z.Li^tx^ 

^mU(DmM\zmp(n\^nimztmMm^no^h\z^r)^ m^mMoyfmmmco 
^T^x^mmK-^mmzm^'r^z.t.ti^x^^o zotz.^. m^mmzta^x 

^Z.t.t^X^^o 



wo 2005/075705 PCT/JP2005/001862 

10 

mz. mimmmm<D^2x.m'vy>^:=.r:ff:;^^mm-^i±^z.tizi-tmv. 

m.^'^m^'i=f^^%. m%M^m-^. mx^t. 9 2o~95o°cti. sstr^i 

cfc 5 jc-rtiti J; Vic 

rs.y mmm-^m^ ^ti^ztfj:< mmmm-^m ^ nrcmu ^ ^ >5j^;^ 
>mm'^m^-^tir^mzm:^mm7!}m-^nrz:mutiz:^v^x. ^©^o^&p^sb 
izm\^vxmM'^nr:i}iy:^-7.mm^m4iz^-ro &i^(DW\mm(DWBE^mii-i.. 



wo 2005/075705 



PCT/JP2005/001862 



11 



^mM^^7 5N i 1 5 C r M7f}^Br^^X.>i^>/Vly^X^$>^m^. 



^)tsmm^ ^mmz mm -t^'^-^itrnzr^i^^ 



wo 2005/075705 PCT/JP2005/001862 

12 

m^m-r j; -5 b x v> § -^mmm^mm v e, mm^m §ff ^ ^ t l t 
^zy^y hj^nx.>i^>;^ji^yiz:^n^it^mmx\tm\^mm(Dm^. mmmm. 

X ik^it^M ^Mvrci7 ^:y^zy^y zsx. >z^>njvy(Di^wchhxm 5 



wo 2005/075705 



PCT/JP2005/001862 



13 

* 

v^T. iipMa{cM^> ±mM(omM\zmtmm^hit^mm^mi^\^xmn^ 
7 . ^v^mM(Dmm^ i 5 3s©v:>-m;a^ i ■m.\zmm(DmM^mri5m\z^ 



wo 2005/075705 



PCT/JP2005/001862 



14 



8. m^mMo:>mmM6mxum7iMmM(Dmmiiikm:^mz^^^x. mtjc^t 



wo 2005/075705 



PCT/JP2005/001862 




wo 2005/075705 



PCT/JP2005/001862 



2/4 



FIG. 2 




wo 2005/075705 



PCT/JP2005/001862 



3/4 




wo 2005/075705 



PCT/JP2005/001862 



4/4 



FIG. 5 





4 










(600°C X 2hr) 




S40C 


1.6 


1.2 


1.4 




NCF3015 


7.5 


1.6 




NCF6018 


5 


1.9 




NCF440. 


2 


1.6 




SKH51 


1. 1 


1. 1 




SUHll 


2 


1.2 





INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2 0 05/0 018 62 


A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'^ C23F1/00, C21D1/06, C23C8/30, 


8/76 






According to International Patent Classification (IPC) or to both national classification and IPC 






Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl"^ 23F1/00, C21D1/06, C23C8/30, 8/76 


Documentation searched other than miaimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Tbroku Kbho 1996-2005 
Kokai Jitsuyo Shinan Kcho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


E,X 


JP 2004-091892 A (Tadaharu KAGAYA) , 
25 March, 2004 (25.03.04), 
Par. Nos. [0036], [0053], [0054] 
( Fami 1 y : none ) 




1,4-8 


A 


JP 10-018017 A (Daido Hoxan Inc.), 
20 January, 1998 (20.01.98), 
Par. No. [0029] 
(Family: none) 




1-8 


A 


JP 09-071853 A (Daido Hoxan Inc.), 

18 March, 1997 (18.03.97), 
Par. No. [0010] 
( Fami 1 y : none ) 




1-8 


1 1 Furtiier documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than the 
prionty date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent fainily 


Date of the actual completion of the international search 
17 May, 2005 (17.05.05) 


Date of maihng of the international search report 
31 May, 2005 (31.05.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



1=1 




A. mmtDmir^^mcD^m mmMw^^m dpo ) 

IntCIJ C23F1/00, C21D1/06, C23C8/30, 8/76 



B. 



i^nofcmd^mm^ m^Mwis^m (i po ) 

IntCl.'^ C23F1/00, C21D1/06, C23C8/30, 8/76 



mm: 



1922—199 6^^. 
1971 — 200 5^ 
1996 — 200 5^ 
1994—200 5^!^ 



*T-^ffi b:/hm^^->5^-<->^ (y'-'^-<->^(D^w. mm^i^mi^tcmf^ 



E,X 



JP 2004-091892 A iMM^ 1^^^) 2004.03.25, [0036], [0053], 
[00541 i^^T^' h:7T^V — >^cC L) 



1,4-8 



JP 10-018017 A {:^mi^ < ^ Ay^^m±) 1998. 01. 20, [0029] ( 
JP 09-071853 A (^|^(^ < ^ A>»^#|±) 1997. 03- 18, [OOlOj ( 



1-8 



1-8. 



j; o r ii^ttj^s f£ V ^ ,> # ;t £5 ^^ 5 % (Z) 
r&j IhI— ^N^T' >h:yT^V — ic^ 



ttj 



17. 0 5. 2005 



Q:^mWWJf (I SA/ J P) 

C${g#-^ 100 — 8915 



31,5. 2005 



03 — 3581 — 1101 



4E 



3 2 3 2 



3 4 2 5 



«^PCT/I S A/2 1 O (^2-<— ^;?) (2 0 0 4^1^) 



